41 



® 



Europaisches Patentamt 
European Patent Office 
Office europSen des brevets 



0 Publication number: 



0 418 792 A1 



0 EUROPEAN PATENT APPLICATION 

© App.ic a t i on nurnberr901-17884.8 " " © Int. "CI. 5 : C09D 11/00, C09B 62/10- 
(g) Date of filing: 17.09.90 



CM 

oo 
5 



ui 



® Priority: 19.09.89 JP 240749/89 
20.07.90 JP 192533/90 

© Date of publication of application: . 

27.03.91 Bulletin 91/13 

® Designated Contracting States: 

AT BE CH DE DK ES FR OB GR IT LI LU NL SE 

© Applicant: CANON KABUSHIK! KAISHA 
30-2, 3-chome, Shimomaruko, Ohta-ku 
Tokyo(JP) 

@ inventor: Shirota, Katsuhiro 
872 Shimonoge, Takatsu-ku 
Kawasaki-shi, Kanagawa-ken(JP) 



Inventor: Elda, Tsuyoshi 
6-1-33 Kounankai, Kounan-ku 
Yokohama-shi, Kanagawa-ken(JP) 
Inventor: Yamamoto, Takao 
4-14-24 Sakuradai 
Isehara-shi, Kanagawa-ken(JP) 
Inventor: Yamamoto, Mayumi 
2-16-7 Ningyou-sho, Nihonbashi 
Chuo-ku, Tokyo(JP) 



® Representative: Blumbach Weser Bergen 
Kramer Zwfrner Hoffmann Patentanwalte 
Radeckestrasse 43 
W-8000 MUnchen 60(DE) 



® Ink and ink Jet recording method employing the same. 

© An ink in which a dye and a liquid carrier medium are present. The ink includes a dye comprising a 
compound represented by the following general formula (I). 



Ph 



(S03M)a 
(S02NRiR2)b 



- SO2NH- X - NH >r- Z 

N 



r 



( i ) 



wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium, R, and R 2 are each 
H. -(CH 2 CH 2 0) m -R3 or -(CH 2 CHOH )n) -R3 in which R 3 is H. CHs. CH 5 or CH 2 OH and in which m,s a number 
from 0 to 4, a is a number from 0 to 2, X is a lower alkylene or phenylene group, C is a number from 2 : to 3. and 
b is a number from 0 to 2 with the proviso that when b is 0, then Y and Z are respectively CI OH or OR* 
wherein R* is an alkyl group having 1 or 2 carbons or a hydroxyalkyl group, and when b .s not 0, then Y ,s CI 
NRsRg or OR 7 and Z is NRsRs, OR7, a substituted or unsubstjtuted anilino group or a substituted or 
unsubstifcted phenoxy group, wherein R 5 and R 6 are respectively H, an alkyl group, an alkylalkoxy group or a 
hydroxyalkyl group and have 4 or less carbons in total and, wherein R 7 is H. an alkyl group having 1 to 3 
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carbons or a substituted or unsubstituted phenyl group. 
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INK AND INK JET RECORDING METHOD EMPLOYING THE SAME 

BACKGROUND OF THE INVENTION 



s Field of the invention 



The present invention relates to an ink, and more particularly, to an ink jet ^^^1^^ 
invention pertains to a water based ink capable of providing blue images with improved indoor discoloration, 
and an ink jet recording method employing such a ink. 



Description of the Related Art: 

Conventionally, water based Tnks'of the type' in which a water soluble dyels dissolved in a water carrier 
medhim have been used as inks for fountain pens and felt pens and as inks for use m the ink ,* . eco dmg^ 
A water soluble organic solvent is generaily added to such water based inks in order to prevent clogg.ng of 

a pe r^: s srSred * ^ ^ . « ^ 

of a oen point or a nozzle, to dry quickly when placed on a recorded matenal. to bleed less, to exhibit 
excellent Sage particularly when ft is used in the ink Jet process which utilizes heat energy, and to 
provide images which exhibit excellent light fastness and water fastness. 

Imong the above requirements of the conventional inks, durability of the .mages formed by them .s 

^ContSr^rability of the images has been mainly brought into question in the form of color 
fading Ttne°mages caused by the direct sunshine or various types of light, and this problem .nvolvng the 
lidding hTbeen solved ly the selection of dyes which exhibit excellent light fastness^ Rn«vh 
C I Direct Blue 86. whose skeleton is composed of phthalocyanine..has been conventionally employed as 

*• HoweC.t Edition to the color fading caused by high illumination, color fading of the images caused 
30 in an indoor environment has been drawing attention in recent years. eil „ ehlno nnH 

This type of color fading occurs in an indoor environment which is not reached by direct sunshme and 
certain typ^s of recorded materials on which images are formed accelerate this color fad.ng. The use of the 
widelv used C.I. Direct Blue 86 cannot solve this problem. 

?S these types of color fading occur to a great extent with the so-called coated paper on which 
35 an ink accepting layer composed of a pigment and a binder is formed on a i substrate _such as paper to 
enhance coloring and vividness of the ink and to improve image qual.ty. such as definition. Selection of 
dyes exhibiting excellent light fastness alone is not enough to solve this problem. 
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SUMMARY OF THE INVENTION 



An object of the present invention is to provide a cyan ink which is capable of solving the drawbac *s of 
the conventional techniques, which therefore exhibits excellent storage stability and cloggmg res.stance and 
which does not readily generate color fading on a coated sheet of paper. 

Ano*er object of the present invention is to provide a cyan ink capable of proving .mages which do 
not readily fade and which have a high density. 

Mother object of the present invention is to provide an ink jet recording method wh.ch exh.brts 
excellent clogging resistance and which does not readily generate color fad.ng. 

in order to achieve these objects, the present invention provides an ink in which a dye and a hquri 
carrier medium are present. The dye comprises a compound represented by the followmg general formula 
(I): 
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Ph 



(SCtaM)a 
(S02NRiR2)b 



-SO2NH-X- 



X-NH -p^ ^-z 



II 

N N 



T 



( I ) 
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wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium, R1 and R2 are 
each H, -(CH 2 CH 2 0) m -R3 or -(CHaCHOH^-Ra in which R 3 is H, CH 3l C2H5 or CH 2 OH and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower alkylene or phenylene group, C is a number 
from 2 to 3 and b is a number from 0 to 2 with the proviso that when b is 0, then Y and 2 are respectively 
CI, OH or OR4 wherein FU is an alkyl group having 1 or 2 carbons or a hydroxyalkyl group, and when b is 
not 0, then Y is CI, NR5FU or OR 7 and Z is NR s Rs, OR 7 , a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein R 5 and FU are respectively H t an alkyl group, an 
alkylaJkoxy group or a hydroxyalkyl group and have 4 or less carbons in total and, wherein R 7 is H, an alkyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group. 

The present invention further provides an ink in which a dye and a liquid carrier medium are present. 
The dye comprises a compound represented by the following general formula (II): 



Ph 



(S03M)a 
( SO2NH2 ) b 



■ SO2NH- ( CH2 ) t -UR -r ' >r- NH 
N N 

r 




(S03M)d ^ 
( NHR8 ) e 



(U) 



wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium, Y is CI, NRsRe 
or OR7, F*8 is a substituted or unsubstituted triazine ring or a substituted or unsubstituted propionyl group, a 
is a number from 0 to 2, b is a number from 1 to 2, c is a number from 2 to 3, d is a number from 1 to 2, e 
is a number from 0 to 1, and X is a number from 1 to 3. 

The present invention further provides an ink in which a dye and a liquid carrier medium are present 
The dye comprises a mixture of a compound expressed by the following general formula (I) and C.I. Direct 
Blue 86 or C.I. Direct Blue 199 whose mixture ratio ranges from 1 : 1 to 3 : 1: 
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Ph 



(S03M)a 
(S02NRtR2)b 



10 




( i ) 



t5 wherein Ph M Ri , R 2 . Rs. m, a, b, X, Y, Z, FU, Rs. Re, R7 and c are as above. 

The present invention further provides an ink in which a dye and a liquid carrier medium present 
The dye-comprises a mixture of a compound expressed by the following general formula (ll) and C.I. Direct 
Blue 86 or C.I. Direct Blue 199 whose mixture ratio ranges from 1 : 1 to 3 : 1: 
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Ph. 



(S03M)a 
(S02NH2)b 



TV 



-S02NH- ( CH2 )i -MH ,'"«H 
N N 

r 




(S03M)d "l 
(NHR8)e 



(ID 



wherein Ph M Y, Rs, a, b, c, d, e, and t are as above. 

The present invention further provides an ink jet recording method in which a droplet of ink is ejected 
35 from an orifice onto a recording material in accordance with a recording signal for recording. The Ink is 
composed of a dye and a liquid carrier medium. The dye comprises a compound expressed by the 
following general formula (I): 
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Ph 



(S03M)a 
(S02NRiR2)b 



-S02NH-X- 



X-NH -j^ 



( 1 ) 



wherein Ph. M. R„ R 2 . R 3 . m, a, b, X. Y, Z, R*. Rs. R*. R7 and c are as above. In the general formula (I). Z 
may be a substituted anilino group or a substituted phenoxy group, and R 7 may be a substrtuted phenyl 
55 oroup Examples of such substituted groups include an alkyl group, a hydroxyl group, a halogen group, a 
sulfonic group, carboxyl group, an alkoxyl group, an amino group, a hydroxyalkylamino group, and phenyl 
group Among these groups, a hydroxyl group, a sulfonic group, a carboxyl group, an am.no group and a 
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hydroxy alky lamino group are preferred. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figs. 1 (a) and 1 (b) are respectively longitudinal and lateral cross-sectional views of a heat portion of an 
ink jet recording apparatus; 

Fig. 2 is an perspective view of a multi-head in which a plurality of heads of Fig. 1 are incorporated; 
Fig. 3 is a perspective view of an example of an ink jet recording apparatus; 
Fig. 4 is a longitudinal cross-sectional view of an ink cartridge; and 
Fig. 5 is a perspective view of an ink jet cartridge. 



According to the present invention, since the above-described dye is used as a cyan dye, it is possible 
to provide a cyan ink capable of providing images whose color fades less in an indoor environment on a 
coated sheet of paper. 

The present invention will be further described in detail by way of examples. 

Although any dye included in the general formula (I) can be employed as the dye expressed by the 
general formula (I), the following dyes No. 1 to 31 are preferred: 



DETAILED DESCRIPTION OF THE INVENTION 



No. 1 Central metal: Cu or Ni 
r- n /S0 3 Na 




— J ^S0 2 NH-C 2 H<-NH-C 





N 




2 



No. 2 Central metal: Cu or Ni 
- -i^SOsLi 

Pc : S0*NH 2 




S0 3 Li 



2 
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No. 3 Central metal: Cu or Ni' 



Pc 



-SO2NH2 

•S0 2 NH-C 2 H<-NH 



SO3NH" 
1 II N — ( 



I 

CI 



SOjNH, 



No 4 Central metal: Cu or Ni 
Pc+- — SOzNHa 



SO^M 



N v J\ S0,M 



M:NH(C 2 H<0H) 3 1 

\j 1 



No 5 Central metal: Cu or Ni 
^SQaNa 



Pc 



-S0 2 NH 2 



8 NH-C 2 H«-NH-C^ Sv C~ 



I 

CI 




S0,Na 



No. 6 Central metal: Cu or Ni 
.S0 3 Li 



Pc; 



-S0 2 NH 2 



"s0 2 NH-C 2 H<-NH-C^ "C 



•soai 



N. N 
I 

CI 
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No. 7 Central metal: Cu or Ni 



Pc 



0 3 Na 

SOzNH* SOsNa 

S0 2 NHC 2 H,NH-C^ Vwf<oVH-c' ^> 0H 
I II I II 

N V N Na0 ' S N V N 

I I 

CI CI 



No. 8 Central metal: Cu or Ni 
SO 3 Li 
PcH S0*NH 2 



N 



SOaLi 



SO a NHC 2 H « NH-C^C-NFH^NH-C^ N C^ = 



M W N Li0 3 S N V N 



NHs 



CI 



No. 9 Central metal : Cu or Ni 

Pc H SO2NH2 SO3L i 



\ SO2NHC2H4NH -C ^ N "C - NH— / O Y-NH-C 



N -c- N 

I 



OH 



Li03S 



N 



NH{CH2CHCH3) 
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No. 10 Central metal: Cu oc Ni 



P C : 



.S0 3 M 
-S0 2 NH : 



\ S0 3 M 
^S0 2 NHGHrNH-e^%-Nt^\NH-C^ X C-OH- 
N N MO3S N V N 

f I 
OH t OH 

M:NH(C 2 H<0H) 3 



No.. 11 Central metal: Cu or Ni 
■SOsLi 



-S0 2 NH; 



Pc- 

L -I ^S0zNHC 2 H 



S0 3 Li 



.nh-c^ N Vnh^nh-c^c-och(ch 3 ) 

i v N Li0 3 S N^N 
OCH 3 OCH3 



No. 12 Central metal: Cu or Ni 
^S0 3 NH< 



Pc- 



\ 



-S0 2 NHs 



S0 3 NH« 

^S0 2 NH^H-C^"C-NH^^H-C^ N C-0H 
^ N^N NH«0 3 S N^^l 

\ \ 
NH(C z H<0H) 2 OH 
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No. 13 Central metal: Cu or Ni 



Pc- 



^S0 3 Na 
-S0 2 NH s 



S0 3 Na 

H-cf s c-nh<oVnh-c^ n C-N(CH 3 )2 



^ N N Na0 3 S N. N 
I I 



No. 14 Central metal: Cu or Ni 



Pc 



S0 3 Na 
-S0*NH 2 



S0 3 Na CI 
I 

NHCOCCHa 



S0 2 NHC 2 H<NH-C 

N. N NaOaS CI 
V 
I 

CI 
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No. 15 Central metal: Cu or Ni 



Pc 



-S0 3 NH« 
-SOzNH* 



V 



"S0 2 NHC z H 4 NH- 



^C-NH<bVNH-<b) 



SOaNH., SOaNH., 




N v N NH<0 3 S 

*^C X 
I 

OH 
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No. 16 Central metal: Cu or Ni 

SO3U 
-S0*NH 2 



p c _ 

- JYs0 2 NHC 2 H.NH-C^ N "c-NH^^NH(CH 3 ) a 

N. N LiO,S 
V 
I 

OH 



No. 17 Central metal: Cu or Ni 
^OsNa 



Pc 



-S0*NH 2 



^S0 2 NHC 2 H«NH-C / C-NH 2 
I II 

I 

NH 2 



No. 



18 



Central .metal: Cu or Ni 



Pc 



,SChNa 

-SOaN.Ha 



.N> 



: S0 2 NHCaH,NH-C^ ^C-OH 



OH 



No 19 Central metal: Cu or Ni 
,- -| .S0 2 Li 



Pc 



-S0 2 NH 2 



SO.NHC.H^NH-C^ % C-NH (C 2 H,OH) 



I 



NH(C 2 H<0H) 



11 



EP 0 418 792 A1 



No. 20 Central metal: Cu or Ni 
^SO^Na 



Pc- 



-SCUNH : 



S0 2 NHC 2 H<NH-(T C-N(C 2 H<0H) 2 
I II 

V N 

I 

NH 2 



No. 21 Central metal: Cu or Ni 
^S0 3 Na 



Pc 



-S0 2 NH 2 



-^S0 2 NHC 2 H«NH-(r "C-NH (CH 2 CHCH 2 ) 

I II I 
N. N OH 
\' 
I 

OH 



No. 22 Central metal : Cu or Ni 

- ^/S03Li 

Pc-j — SO2NH2 

-NT N 

\S02NHC2H4NH-C^ "C— N(CH20H)2 

i II 
I 

NH2 



No. 23 Central metal: Cu or Ni 
r H /S0 3 Na 



Pc 



-S0 2 NH 2 

N 

S0 2 NHC 2 H<NH-C^ N C-0H 
I II 

V N 

I 

0C z H s 
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No. 24 Central metal: Cu or Ni 
^SOaLi 



Pc 



-S0*NH 3 



>0*NHC 2 H«NH-<r X-OH 
I 

0C 3 Ht 



No. ok Central metal: Cu or Ni 
n^SCbNH* 

Pc : S0*NH 2 

NHC 2 H«NH-C^ N C-N (CaH.OH) * 

i 

OH 

No 26 Central metal: Cu or Ni 
-T^S0 3 Na 

Pci— S0 2 NH* 

"sOaNHCaH^NH-C^ N C-NH (C<H 9 0H) 

i 

NH 2 



No. 27 Central metal : Cu or Ni 
,S03NH(C2H4OH)3 



V 1 



Pc 



-S02NH2 



NT 



\S02NHC2H4NH-C? "C— OCHa 
I II 

N =c- N 

I 

OCH3 



J 2 
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No. 28 Cental metal: Cu or Ni 
r -i ,,SU 3 Na 



Pc 



S0 2 NHC z H«NH-C X-OH 
I II 

V N 

I 

OH 



No. 29 Central metal: Cu or Ni 
^S0 3 Na 



Pc 

N 



S0 3 Na 



•^S0 2 NHC 2 H«NH-C C-NH/0>NH-r C-OH 
I II ^< I II 



N NaOaS N N N 



I 

ci 



I 

Cl 



No. 30 central metal: Cu or Ni 
^.SOsNa 



Pc. 



S0 2 NH-C 2 H«-NH-C x C-NH-^O) 
I II ^ 

N S0 3 Na 



Cl 



o. 31 Central metal: Cu or Ni 
^S0 3 Na 



Pc. 



SO 2 NH -C 2 H < - NH -C^C -CH<(5^-S0 3 Na 



I 

Cl 
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No. 32 Central metal : Cu or Ni 
,S03Na 



1/* 



Pc 



.S02(C2H40H)H 



N_ 



\S02NHC2H4NH-C^ "C-NH2 



NH2 



75 



20 



25 



No. 33 Central metal : Cu or Ni 

,SOaNa--- 



Y 

PC -I S02NHCH3 



\ 



\ SO2NHC2H4NH -C ^ "C -NH ( CH2CHCH3 ) 
i II I 



N -c- N 



NH2 



OH 



30 



35 



40 



No. 34 Central metal : Cu or Ni 
-^S03Li 

Pc- — S02(C2H40H)2 



\ 



S03Li 

^ S02NHC2H4NH -c ^ -c-nh YoV nh -- c ^ y -°° H3 
1 11 W 1 11 



N- C ^N S03 Li N - C - N 



NH2 



CI 



45 



50 



No. 35 Central metal : Cu or Ni 



PC 



S03Li 
•S02(i-C3HfiOH)H 



S03Li 



^S02NHC2H4NH -C ^ "C-NH-/ Q VnH ( CH3 ) 2 



II 



OH 



S03Li 
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No. 36 Central metal : Cu or Ni 

PcH S02N(C2H5)2 



N 



10 



75 



^ SO2NHC2H4NH -c- N "c 

I II 

N ^ N 

I 

CI 



S03Li 



20 



25 



30 



Among the above dyes, the dyes expressed by the general formula (II), such as dyes No. 1 to 11 and 
No. 14, are particularly preferred from the viewpoint of color fastness: 



Ph 



(S03M)a 
( SO2NH2 ) b 



-S02NH-<CH2)a -NH -r^" >r-NH- 



N N 

r 

Y 




(S03M)d 
( NHR8 ) e 



(ID 



35 



40 



45 



50 



55 



wherein Ph t M, Y, Rs, a, b, c, d, e , and I are as above, 

The cyan dye employed in the present invention may be a salt produced by the interaction of sodium 
and a water soluble group, such as a sulfonic group, or a salt produced by the interaction of a water-soluble 
group and potassium, lithium, ammonia or an organic amine. 

Since the dye expressed by the general formula (I) has a bulky substituent group in which a 
phthalocyanine skeleton includes a triazine ring, It has a higher molecular weight than the phthalocyanine 
dye. such as C.I. Direct Blue 86 or C.I. Direct Blue 199. 

Hence, to achieve the same level of color density as that obtained when C.I. Direct Blue 86 or C.I. 
Direct Blue 199 is used, the dye concentration must be increased. However, this increases the viscosity of 
the ink, thus increasing the possibility that clogging may occur due to the ink remaining in the nozzles of 
the ink jet head. This may in turn cause cessation of ejection of the ink and a shift in the position that the 
ink droplet reaches when printing is restarted, which may lead to faint printing or broken printing. 

It is therefore preferable for the color density to be increased by using other cyan dyes together with 
the above cyan dye of the present invention. 

Any water soluble dye which exhibits excellent coloring, which does not reduce light fastness of a 
resultant ink when used together with the dye according to the present invention, and which does not 
chemically react with the dye according to the present invention, such as an acid dye, a substantive dye or 
a reactive dye, can be employed together with the dye according to the present invention. Suitable 
examples include C.I Direct Blue 86, 87, 199, C.I Acid Blue 185, C.I. Reactive Blue 25, 41. 71, 116, 118, 
228. 

Among the above examples, C.l. Direct Blue 86 and 199 are particularly preferred from the viewpoints 
of the light fastness, the dissolved property and the coloring property. 

The preferred weight ratio of the dye according to formula (I) of the present invention to the above 
noted other water soluble dye ranges between 1 : 1 and 3 : 1 with the most preferred range of weight ratios 
between 1 : 1 and 2:1. 
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Although there is no limitation to the proportion of the dye in the ink according to the present invention 
the £££ ^portion is 0.1 to 20 wt%. wtth more preferred proportion being 0 3 to 10 w«% < « wrthl £ 
mos? prefe^ed ink having about 0.5 to 6 wt% of dye based on the total weight of the .nk. Unless otherw.se 
inriirjated all weiaht oercents are based on the total weight of ink. 

caS medium used in the ink of the present invention is preferably water or a m.xed solvent of 
water an TZZ soluble organic solvent and, more preferably, a mixed solvent of a deion.zed water which 
^2 not coS, various ioSs and a water soluble organic solvent which contains a polyatom.c alcohol 

C *f^7™ZT£el2?L* e organic so.vents that can be mixed with water 
alcohol having 1 to 5 carbons, such as methyl alcohol, ethyl alcohol, n-propyl aicohol. .sopropyl alcohol n- 
buM alcoho? sec-butyl aicohol. tert-butyl alcohol, isobutyl alcohol or n-pentanol; an am.de such as 
d^thXmairhydTor dimethyl acetoamide; a ketone or a keto-alcohol, such as acetone or d.acetone 
Sol anther such as tetrahydrofuran or dioxane; a polyalkylene glycol, such as polyethylene glycol or 
poCoptJene gycoh an aikylene glycol whose alkylene group includes 2 to 6 

dvco oropylen i glycol, butylene glycol. Methylene glycol. 1. 2. 6 - hexanetnol. th.od.glycol hexylene 
oSL^dKenf glycol; a lower alky I ether of a polyhydric alcohol, such as glycerine, ethyleneg.yco 
monom^thy^ ethyl) ettier, diethyleneglycof monomethy. (or ethyl) ether or triethyleneglypoh mrtj 
ethyl) ethen a lower dialky. ether of a polyhydric a.cohol. such as trlethyleneglycol dimethyl (or ettyl) 
ether or tetrae^yleneglycol dimethyl (or ethyl) ether; sulforan, N-methyl-2-pyrohdone and 1 .3-d.methy.-2- 

'"TsSaTorganic solvent is selected from among the above-described ones. In order to .prevent 
clogging of the ink. glycerine or a polyethylene oxide having 3 to 6 repeating units is V*"^ ^J* 0 *** 
From !?e viewpoin s ; of the image density and the ejection stability, a nitrogen nng compound or an ether 
™ndTSkylene oxides preferred. The use of a lower alcohol or a surface active agent .mproves 
'he Kency^esponse of the ink. Thus, the solvent that can be used in the present invent.cn has a 
composition consisting of water and at least one of the above-described compounds. 

The oreferred weight proportion of the water soluble organic solvent in the ink accordmg to the present 
invert te^n l to 80 wt% with a more preferred weight being between 3 to 70 wt% and w.th the 
most oreferred one being between 4 to 40 wt%. 

The oreferred composition proportion of water in the ink is 35 wt% or above. w.th a more preferred one 
beinXm Is to 95 wt%. 5 the amount of water is less, a large amount of organic solvent havmg a low 
voSiS remain^ in the image formed by the resonant ink. This may cause migration of the dye or bleeding 
of the imaoe and is therefore undesirable. 

wE . necessary, a mildew-proofing agent an antiseptic agent a pH-adjuster. a viscosity adjuster or a 
surface tension adjuster may also be added to the ink of the present invention. 

Sutebirexamples of the pH adjuster that can be employed in the ink of the present mventon .nclude 
an organic arninTsuch as diethano. amine or triethano. amine, an inorganic alkaline agent of hydride of 
an altefl metal, such as sodium hydroxide, lithium hydroxide or potassium hydrox.de. an organic ac.d salt, 
such as lithium acetate, an organic acid and an inorganic acid. • ^ * * 

Tne ZeTreS viscosity of the ink of the present invention is 1 to 20 cP at 25 C. and more prenyl 
to 1?CP P The preferred surface tension of the Ink according to the present invents 30 dynam o 
above, more preferably 40 dyne/cm or above. The preferred pH of the .nk accordmg to the present 

inV Te^e 3 corSn 1 g 0 method of the present invention is characterized by the use of the above-described Wc 
Although any recording method and any recording material can be employed In the recording method 
acSng to the present invention, the ink jet method and the coated sheet of paper are preferably used. 

recording liquid according to the present invention is particularly surtable for use in the .nk jet 
reco^ngTeSod 9 KSJ recording is peLmed by ejecting a droplet of ink due to the action of heat 
pnprav However it may also be used as an ink for general writing pens. - - 

TeTacco'rlg to the present invention is suitably used in a recording apparatus of the type ,n which 
a droplet of ink is elected due to the thermal energy given to the recording liqu.d accommodated in a 
recording head in accordance with a recording signal. 

Fios 1 (a) and 1 (b) and Fig. 2 show an example of a head of such a recording apparatus. 

A head Includes a glasi, ceramic or plastic plate having a groove 14 through wh.ch an ink passes 
arxJ a heaU head 15 wh?ch is employed for the thermal recording and which is adhered to 
ma film head is shown in the figures. However, the structure of the heating head 5 .s not hm.ted I to this 
embodiment The heating head 15 has a protective film 16 made of silicone ox.de. alum.num electrodes V7- 
73^? 7-?aheaS7reJstor layer 18 formed of nichrome or the like, a heat accumulating layer 19. and a 
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substrate 20 formed of a material, such as alumina, which exhibits excellent heat radiation. 

An ink 21 is provided in an orifice (fine hole ) 22. A meniscus 23 is formed in the orifice 22 due to a 
pressure P. 

When an electrical signal is applied to the electrodes 17-1 and 17-2, an area of the heating head 15 
which is indicated by n is heated rapidly, generating a bubble in the ink 21 which is in contact with the area 
n. This bubble applies its pressure to the meniscus 23 and thereby causes it to protrude. As a result, the 
ink 21 is ejected from the orifice 22 toward a recording body 25 in the form of recording droplets 24. Rg. 2 
shows the external view of a multi-head in which a large number of heads, shown in Fig. 1 (a), are aligned. 
The multi-head includes a glass plate 27 having multi-grooves 26, and a heating head 28 which consists of 
the large number of heads shown in Rg. 1 (a) and which is adhered to the glass plate 27. 

Rg. 1 (a) is a longitudinal cross-sectional view of a head 13 taken along the ink flow passage, and Rg. 
1 (b) is a section taken along the line A - B of Rg. 1 (a). 

Rg. 3 shows an example of an ink jet recording apparatus which incorporates the multi-head shown in 
Rg. 2. 

In Rg. 3, a blade 61 is a wiping member whose one end is fixed by a blade retaining member. This 
makes the blade 61 form a cantilever. The blade 61 is disposed adjacent to a recording area in which 
recording is performed by a recording head, and is retained in the case of this example in such a manner 
that it protrudes into the path along which the recording head moves. A cap 62 is disposed at a home 
position disposed adjacent to the blade 61 . The cap 62 is capable of moving in the direction perpendicular 
to the direction in which the recording head moves and thereby making contact with the discharge port 
surface of the recording head to cap it An ink absorber 63 is disposed adjacent to the blade 61 and is 
retained, like the blade 61 , in such a manner that it protrudes into the path along which the recording head 
moves. The blade 61, the cap 62 and the ink absorber 63 in combination form a head recovering unit 64. 
The water contents and dust attached to the ink discharge port surface of the recording head are removed 
by the blade 61 and the ink absorber 63. 

A recording head 65 has a discharge energy generating means and performs recording by ejecting an 
ink onto a recording material disposed opposite to the discharge port surface of the recording head on 
which discharge ports are provided. A carriage 66 mounts and moves the recording head 65. The carriage 
66 is engaged with a guide shaft 67 in such a manner that it can slide therealong. Part of the carriage 66 is 
connected (not shown) to a belt 69 driven by a motor 68, by which the carriage 66 can move along the 
guide shaft 67 so as to move the recording head 65 between the recording area and the area adjacent to it. 

A recording material, which is inserted from a paper feeding unit 51 , is fed to the position where it faces 
the discharge port surface of the recording head by a paper feeding roller 52 driven by a motor which is not 
shown. As the recording progresses, the recording material is discharged into a paper discharge unit where 
paper discharge rollers 53 are provided. 

In the thus-arranged ink jet recording apparatus, when the recording head 65 returns to its home 
position after the recording is completed, the discharge port surface of the recording head 65 is wiped by 
the blade 61 which is located within the moving path of the recording head. At that time, the cap 62 of the 
head recovering unit 64 is at a retracted position where it is moved away from the moving path of the 
recording head 65. When the cap 62 is to be brought into contact with the discharge surface of the 
recording head 65 to cap it, the cap 62 protrudes into the moving path of the recording head 65. 

When the recording head 65 moves from the home position to the recording starting position, the cap 
62 and the blade 61 are located at the same positions as those where they are located when the above- 
described wiping is conducted. In consequence, the discharge port surface of the recording head 65 is 
wiped also at this time. 

The recording head moves back to its home position and the above wiping is performed not only when 
recording is completed and when the recording head is to be recovered but also at predetermined intervals 
between the movements of the recording head in the recording area for recording. 

Rg. 4 shows an example of an ink cartridge 45 which contains an ink supplied to a head through an ink 
supply tube. An ink bag 40 contains an ink. The distal end of the ink bag 40 is closed by a plug 42. The ink 
contained in the ink bag 40 can be supplied to a head by inserting a needle (not shown). Ink waste is 
received by an ink absorber 44. 

The ink jet recording apparatus which can be used in this invention may incorporate the head and the 
ink cartridge which are separate components, as shown in Rgs. 1a, 1b, 2 and 4, or alternatively incorporate 
the head and the ink cartridge which are formed as one unit, as shown in Rg. 5. 

In Rg. 5, an ink jet cartridge 70 accommodates an ink absorber impregnated with ink. The ink in the ink 
absorber is ejected from a head unit 71 having a plurality of orifices in the form of a droplet 

The cartridge 70 has an air port 72 through which the interior of the cartridge communicates with the 
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^TSTnk cartridge 70 shown in Fig. 5 is used in place of the recording head 65 shown in Rg. 3. The ink 

cartridge 70 is detachably mounted on the carriage 66. 

Arthough any recording material, including a normal sheet of paper, a sheet of wood-free paper a 
coated sheet of paper and a plastic film for OHP. can be used as the recording matenal used in the present 

inV Ce^ of paper, such as norma, paper or wood-free Paper, 

and-an ink accepting layer made of a pigmented. a binder and adhered to tte surface , ol ^^^ubstrate. 
This structure of the coated paper improves coloring and vividness of the .nk as well as the dot form. 

In the coated paper, a sheet of coated paper made by using a fine pigment ™<*™ s * n *™ z ?^ 
having a BET spedfic surface area of 35 to 650 m*/g. provides vivid images "".eh exhibit ex ceUent 
coloring. However, in the case where the conventional inks are used, the .mages formed on the coa ed 
paper by using the blue inks experience color fading which progresses as the tome passes by although £e 
theoretical reason is unknown. Since the higher the ozone concentration in an environment the h gher the 
degree of color fading, it is considered that color fading may be caused by the decompos.fon of the dye 
due to the oxidizing gas. such as SOx, Nox or ozone, contained in the air. 

The same problem occurs with a recording material which is made up of a substrate made of paper art 
a thin layer made of a pigment and a binder which is provided on the paper substrate and wh.ch contains 
fibers of the paper that forms the substrate. . 

Single cole? or full color images formed on the above- described types of coated paper using the ,nk 
according to the present invention do not experience such color fading. 

Hence, according to the present invention, it is possible to provide, on a sheet of coated paper made by 
using a pigment whose BET specific surface area is between 35 to 650 m*/g. a sheet of coated Ipaper made 
by using a pigment having a BET specific surface area other than the above stated one, ^ "orm a l sheet of 
paper or any type of recording material, images whose color does not fade when they are left mdoors for a 

'^he^ecoS method which employs the ink jet method and the above-described various types of 
recording materials are known and have been proposed by the present applicant also. They can be used .n 
this invention without alteration. 



Examples: 



The present invention will now be described further in detail using examples and comparative 
examples. All parts hereinafter referred to are in weight terms unless otherwise stated. 

(1) Preparation of ink 

inks according to the present invention, which are listed in Table 2. were prepared by mixing and 
stirring each composition shown in Table 1 and then by pressure filtering the obtamed so ut.cn usmg an 
ethylene tetrafluoride filter having a pore size of 0.45 urn (manufactured by Sumitomo Denko). 
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Table 1 





No. 




Amount 


5 


1 


The dye of general formula (I) 

Glycerine 

Water 


3 parts 
15 parts 
82 parts 


10 


2 


The dye of general formula (I) 

Diethylene glycol 

Water 


3 parts 
20 parts 
77 parts 


15 


3 


The dye of general formula (I) 
Diethylene glycol 
Ethylene alcohol 
Water 


3 parts 
25 parts 

5 parts 
67 parts 


20 


4 


The dye of general formula (I) 

N-methylpyrolidone 

Glycerine 

Water 


3 parts 
10 parts 
15 parts 
72 parts 


25 


5 


The dye of general formula (I) 
C.I. Direct Blue 86 
Glycerine 
Water 


1 .5 parts 
1 .5 parts 

15 parts 

82 parts 


6 


The dye of general formula (I) 
C.I. Direct Blue 199 
Diethylene glycol 
Water 


1 .8 parts 
1 .2 parts 

20 parts 

77 parts 


30 


7 


The dye of general formula (I) 
C.L Direct Blue 86 
Diethylene glycol 
Ethylene alcohol 
Water 


2 parts 
1 part 
25 parts 

5 parts 
67 parts 


35 
40 


8 


The dye of general formula (I) 

C. I. Direct Blue 199 

N-methyl-2-pyroIidone 

Glycerine 

Water 


2 parts 
1 part 
1 0 parts 
15 parts 
72 parts 



45 (2) Examples of the use 

Printing was performed on the following recording materials A to C using the ink jet printer BJ 130 
(manufactured by Canon) of the type which utilized a heating element as an ink ejection energy source as 
well as the various inks listed in Table 2. In each printing, occurrence of clogging (a) when printing was 
so started again after it was temporarily suspended, recovery of clogging (b) when printing was started again 
after it was suspended for a long period of time, the color fastness (c) and the light fastness (d) were 
determined. 

Recording material A: The coated paper for ink jet recording, NM (trademark) manufactured by 
Mitsubishi Seishi K.K. 

55 Recording material B: The coated paper, PIXEL PRO (trademark), manufactured by Canon 

Recording material C: The copying PAPER DRY (trademark), manufactured by Canon Hanbai 
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(3) Method of and results of evaluation 

(a) Occurrence of clogging when printing was restarted after temporary suspension 

After alphanumeric characters were continuously printed on the recording material C for 10 minutes 
using the printer charged with a predetermined ink. printing was suspended and the printer was left in an 

_ -uncapped state for 10 minutes (20* 0*5.* C. 50±10% RH). Thereafter, alphanumeric charcters were printed 
again. Occurrence of clogging was determined by the presence of defects in the characters, such as 

10 fainting or breakage thereof. 

(b) Recovery of clogging when printing is restarted after it is suspended for a long period of time 

is After alphanumeric charcters were continuously printed on the recording material C for 10 minutes 
using the printer charged with a predetermined ink. printing was suspended and the printer was left in an 
uncapped state for 7 days (60* C. 10±5% RH). Thereafter, recovery operation of the nozzle clogging was 
conducted. Recovery from clogging was determined by the number of times the recovery operations were 
performed by the time normal printing without defects of the charcters. such as fainting or breakage, was 

20 made possible. 

(c) Color fastness 

After an area of each of the recording materials A. B and C. which had dimensions of 10 mm x 30 mm. 
was painted in blue, the printed matters were left for 2 hours within a shaded tank in^which ozone 
concentration was maintained to 30 ppm to accelerate color fading. The color difference (AE*ab) of the 
printed matters was measured (in conformity with JIS Z8730) 

(d) Light fastness 

After an area of each of the recording materials A. B and C. which had dimensions of 10 mm x 30 mm. 
was painted in blue, the printed matters were subjected to the light exposure test for 100 hours using Atlas 
xenon fadeometer Ci. The color difference <AE*ab) of the printed matters was measured. Table 2 shows the 
results of the measurements. 

In items (c) and (d). 10 or less means that the color tone of the printed matter is not changed, and 20 or 
above indicates that the change in the color tone is great. 

(e) Initial density 

After an area of each of the recording materials A and B. which had dimensions of 10 mm x 30 mm. 
was painted in blue, density was measured using Macbeth RD 915. Table 2 shows the results of the 
measurements. 



25 



30 



35 



40 



50 
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Table 2 





Recipe 


Dye 
(Central 
metal) 


Evalaat ion 


a 


b 


c 


d 


e 


Example 


1 


1 


17 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 


2 


1 


18 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 


3 


2 


20 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 


4 


2 


28 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 


5 


3 


23 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 


Example 


















less 


less 


1.4 


6 


4 


27 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 


Example 


















less 


less 


1.4 


7 


1 


17 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 


8 


1 


19 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


-L XZ- o o 


1 4 


Example 


9 I 


2 


20 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 10 


3 


21 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 11 


4 


24 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1 . 1 to 




















less 


less 


1.4 


Examplel2 


4 


26 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 13 


1 


1 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1 . 1 to 




















less 


less 


1.4 


Example 14 


2 


7 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 


Example 15 


3 


8 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1 . 1 to 




















less 


less 


1.4 


Example 16 


3 


29 


(Cu) 


Non 


1 


to 


5 


10 or 


10 or 


1.1 to 




















less 


less 


1.4 
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Examplel7 


4 


10 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example 18 


4 


14 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example 19 


1 


7 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example20 - 


2 


10. 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 

"1.4" 


Example21 


2 


12 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example22 


3 


13 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .1 to 
1.4 


Example23 


3 


15 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 . 1 to 
1.4 


Example24 


4 


16 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .1 to 
1.4 


Example25 


1 


1 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example26 


2 


3 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.4 


Example27 


2 


30 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example28 


3 


1 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example29 


4 


4 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .1 to 
1.4 


Example30 


4 


6 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Compara- 
t ive 


1 


C.I. 
Direct 


Non 


1 


to 


5 


25 to 
35 


10 or 
less 


1 . 6 to 
1.8 


Example 1 

Compara— 

tive 


3 


Blue 86 

C.I. 
Direct 


Non 


1 


to 


5 


25 to 
35 


10 or 
less 


1 . 6 to 
1 . 8 


Pxamnle 2 

Example31 


5 


Blue 199 
17 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .5 to 
1.7 


Example32 


5 ' 


19 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.5 to 
1.7 


Example33 


6 


28 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.7 


Example34 


7 


23 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .5 to 
1.7 


Example 3 5 


8 


27 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .5 to 
1.7 


Example36 


5 


17 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 . 5 to 
1.7 


Example37 


5 


19 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.5 to 

1.7 


Example38 


: 6 


20 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1 .5 to 
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Examr>le»3 9 


7 


9 1 




won 


X 


CO 


c 
0 


less 
iu or 


less 
1 U or 


1.7 
1 . 0 to 




Examnl p40 


o 
o 


^ *i 


(NX) 


Non 


X 


to 


c 

5 


less 
10 or 


less 
10 or 


1.7 
1 . 5 to 


5 


F* mn 1 p4 1 
i—i a. o. 1 1 i^j ic i x 


Q 
O 


£, D 


/ XT 4 \ 

(NX) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 








1 
X 


(CU) 


Non 


X 


to 




less 
10 or 


less 
10 or 


1.7 
1 . 5 to 


10 


fT V aTTin 1 od^ 


7 
/ 


Q 
O 


(CU) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 






Q 

O 


1U 


(Cu) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 






Q 
O 


X fl 


(CU) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 


15 




c 
O 


/ 


(NX) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 




P* Y3 TTin 1 7 

ijAallipic'i / 


D 


1 U 


/ XT -1 \ 

(Nx) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 


20 


pya mn 1 d/1 Q 
CiAaJiipicl O 


•7 


1 c 

lb 


(NX) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 


UAalUpXC *4 27 


c 


z. 


(Cu) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 




ltl£J X «J vy 


D 




(Cu ) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 


25 


DAaiupxc J X 


D 




(Cu) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 




F mn 1 a ^ 9 


1 


T 
1 


/ xt -I \ 
(NX) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1 . 5 to 




P* ya mn 1 p^"5 
DAauip ic J j 


Q 
O 


/J 


/ XT \ 

(Nl) 


XT mm 

Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.5 to 


30 


Example54 


8 


6 


(Ni) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or. 


1.7 
1 . 5 to 




Example 5 5 


1 


33 


(Cu) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.7 
1.1 to 


35 


Examples 6 


2 


33 


(Cu) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.4 
1.1 to 




Examples 6 


3 


34 


(Ni) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.4 
1.1 to 




Example58 


4 


35 


(Ni) 


Non 


1 


to 


5 


less 
10 or 


less 
10 or 


1.4 
1 . 1 to 


40 


Example5 9 


4 


36 


(Ni) 


Non 


1 


to 


5 


less 
10 or 
less 


less 
10 or 
less 


1 . 4 
1 .1 to 
1.4 



As will be understood from the foregoing description, it is possible according to the present invention to 
provide an ink which is capable of reducing generation of clogging and to form images whose color does 
not change readily. 



so Claims 

1 . An ink comprising a dye and a liquid carrier medium. 

wherein the dye comprises a compound represented by the following general formula (I): 

55 
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w 



-{S03M)a 
Ph J ( SO2NR1R2 ) b 




{ I ) 



75 



20 



25 



30 



35 



40 



wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium. R1 and R 2 are 
each H, -(CH 2 CH a O) m -R 3 or -<CH 2 CHOH)„,-R 3 in which R 3 is H, CH 3 . CaHs or OfeOH and in which m is a 
number from 0 to 4, a is a number from 0 to 2. X is a lower alkylene or phenylene group. C is a number 
from 2 to 3. and b is a number from 0 to 2 with the proviso that when b is 0. then Y and Z are respectively 
CI OH or OFU wherein R* is an alkyl group having 1 or 2 carbons or a hydroxyalkyl group, and when b is 
not 0 then Y is CI. NR S R S or OR7 and Z is NFfeRs. OR7. a substituted or unsubstituted an.l.no group or a 
substituted or unsubstituted phenoxy group, wherein Rs and R s are respectively H. an alkyl group an 
alkylalkoxy group or a hydroxyalkyl group and have 4 or less carbons in total and. where.n R 7 is H. an alkyl 
arouD havinq 1 to 3 carbons or a substituted or unsubstituted phenyl group. 

2 An ink according to claim 1. wherein said compound expressed by the general formula (I) .s present in. 

the ink in an amount from 0.1 to 20 percent by weight based on the total weight of the ink. 

3. An ink according to claim 1. wherein said liquid carrier medium comprises a mixture of water and a water 

soluble organic solvent. . , . . 

4 An ink according to claim 3, wherein said water soluble organic solvent comprises a polyhydnc alcohol. 
5! An ink according to claim 3. wherein said water soluble organic solvent is present in the .nk in an amount 
from 2 to 80 percent by weight based on the total weight of the ink. 
6. An ink comprising a dye and a liquid carrier medium, 

wherein the dye comprises a compound represented by the following general formula (II): 



Ph 



(S03M)a 
(S02NH2)b 



•S02NH-(CH2) 4 -NH-|^ 



NH 




N 



(S03M)d s 
(NHR8)e 



(ID 



50 



55 



wherein Ph is a copper or nickel phthalocyanine residue. M is an alkali metal or ammonium. Y is CI. NRsRs 
or OR7 Rs is a substituted or unsubstituted triazine ring or a substituted or unsubstituted propionyl group, a 
is a number from 0 to 2. b is a number from 1 to 2. c is a number from 2 to 3. d is a number from 1 to 2. e 
is a number from 0 to 1 , and I is a number from 1 to 3. 

7 An ink according to claim 6. wherein said compound represented by the general formula (II) is present in 

the ink in an amount from 0.1 to 20 percent by weight based on the total weight of the ink. 

8. An ink according to claim 6. wherein said liquid carrier medium comprises a mixture of water and a water 

soluble organic solvent. ~,- n h n i 
9 An ink according to claim 8. wherein said water soluble organic solvent compnses a polyhydnc alcohol. 

10. An ink according to claim 8. wherein said water soluble organic solvent is present in the ink in an 
amount from 2 to 80 percent by weight based on the total weight of the ink. 

11. An ink comprising a dye and a liquid carrier medium, „. . 

wherein the dye comprises a mixture of a compound represented by the following general formula (I) and 
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10 



15 



C.l. Direct Blue 86 or C.I. Direct Blue 199 with a weight ratio of the compound of general formula (I) to said 
C.I. Direct Blue 86 or C.l. Direct Blue 199 ranging from 1 : 1 to 3 : 1; 



Ph 



(S03M)a 
(S02NRiR2)b 



-S02NH-X-NH -r^ >r~Z 



rY 



T 

Y 



( I ) 
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wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium, Ri and R 2 are 
each H, -(CH 2 CH 2 0) m -R3 or -(CH 2 CH0H) m -R3 in which R3 is H. CH 3 , C^Hs or CH 2 0H and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower alkylene or phenylene group, C is a number 
from 2 to 3, and b is a number from 0 to 2 with the proviso that when b is 0, then Y and 2 are respectively 
CI, OH or OR* wherein R* is an alkyl group having 1 or 2 carbons or a hydroxyalkyl group, and when b is 
not 0, then Y is CI, NR 5 Rs or OR 7 and Z is NRsRs, OR 7> a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein Rs and Rs are respectively H, an alkyl group, an 
alkylaikoxy group or a hydroxyalkyl group and have 4 or less carbons in total and, wherein R 7 is H, an alkyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group. 

12. An ink according to claim 11, wherein said compound expressed by the general formula (I) is present in 
the ink in an amount from 0.1 to 20 percent by weight based on the total weight of the ink. 

13. An ink according to claim 11, wherein said liquid carrier medium comprises a mixture of water and a 
water soluble organic solvent 

14. An ink according to claim 13, wherein said water soluble organic solvent comprises a polyhydric 
alcohol. 

15. An ink according to claim 13, wherein said water soluble organic solvent is present in the ink in an 
amount from 2 to 80 percent by weight based on the total weight on the ink. 

1 6. An ink comprising a dye and a liquid carrier medium, 

wherein the dye comprises a mixture of a compound represented by the following general formula (II) and 
C.L Direct Blue 86 or C.l. Direct Blue 199 with a weight ratio of the compound of general formula (II) to said 
C.I. Direct Blue 86 or C.l. Direct Blue 199 ranging from 1 : 1 to 3 : 1: 



Ph 



(S03M)a 
(S02NH2)b 



-SO2NH- ( CH2 ) £ -NH ^ NH 
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II 
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(S03M)d 
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(II) 



wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium, Y is CI. NR s Rs 
or OR7, Rs is a substituted or unsubstituted triazine ring or a substituted or unsubstituted propionyl group, a 
55 is a number from 0 to 2, b is a number from 1 to 2, c is a number from 2 to 3, d is a number from 1 to 2, e 
is a number from 0 to 1, and I is a number from 1 to 3. 

17. An ink according to claim 16, wherein said compound represented by the general formula (II) is present 
in the ink in an amount from 0.1 to 20 percent by weight based on the total weight of the ink. 
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18. An ink according to claim 16. wherein said liquid carrier medium comprises a mixture of water and a 
water soluble organic solvent 

19. An ink according to claim 18, wherein said water soluble organic solvent comprises a polyhydnc 

alcohol. . 
5 20. An ink according to claim 18. wherein said water soluble organic solvent is present in the ink in an 
amount from 2 to 80 percent by weight based on the total weight of the ink. 

21. An ink jet recording method in which a droplet of ink is ejected from an orifice onto a recording material 
in accordance with a recording signal for recording, 

wherein said ink comprises a dye and a liquid carrier medium, and said dye comprises a compound 
10 represented by the following general formula (I): 



25 wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium. Ri and R 2 are 
each H, -(CHzCHzOU-Ra or -(CH 2 CHOH) m -R 3 in which R 3 is H, CH 3 , C2H5 or CH 2 OH and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower alkylene or phenyiene group, C is a number 
from 2 to 3, and b is a number from 0 to 2 with the proviso that when b is 0. then Y and Z are respectively 
CI. OH or OFU wherein R* is an alkyl group having 1 or 2 carbons or a hydroxyalkyl group, and when b is 

30 not 0. then Y Is CI. NRsRs or 0R 7 and Z is NR 5 R e . OR 7 , a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein R 5 and Rs are respectively H, an alkyl group, an 
alkylalkoxy group or a hydroxyalkyl group and have 4 or less carbons in total and, wherein R 7 is H. an alkyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group. 

22. An ink jet recording method according to claim 21 , wherein said compound represented by the general 
35 formula (I) is present in the ink in an amount from 0.1 to 20 percent by weight based on the total weight of 



23* An ink jet recording method according to claim 21, wherein said liquid carrier medium comprises a 
mixture of water and a water soluble organic solvent. 

24. An ink jet recording method according to claim 23. wherein said water soluble organic solvent 
40 comprises a polyhydric alcohol. 

25. An ink jet recording method according to claim 23. wherein said water soluble organic solvent is present 
in the ink in an amount from 2 to 80 percent by weight based on the total weight of the ink. 

26. An ink jet recording method inwhich a droplet of ink is ejected from an orifice onto a recording material 
in accordance with a recording signal for recording, wherein said ink comprises a dye and a liquid carrier 

45 medium, and said dye comprises a compound represented by the following general formula (II): 
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the ink. 
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( NHR8 ) e 



(H) 



(wherein [Ph], M, Y, Ra, a, b, c, d, e. and I are as above). 

27. An ink jet recording method according to claim 21 , wherein said recording method involves ejection of 
said ink caused by application of thermal energy to said ink. 

28. An ink jet recording method according to claim 21 , wherein a recording material comprises a sheet of 
coated paper whose surface is covered by a pigment layer. 

29. An ink jet cartridge: comprising an ink absorber impregnated with ink comprising a dye and a liquid 
carrier medium, said dye comprising a compound represented by the following general formular (I): 



Ph 



-(S03M)a 
-(S02NRiR2)b 

-S02NH-X-NH 



rv 

N I 
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Y 



N 



( I ) 



wherein Ph is a copper or nickel phthalocyanine residue, M is an aikali metaJ or ammonium, Ri and R 2 are 
each H, -(CHaCHsOJm-Ra or -(CH 2 CHOH) m -R3 in which R3 is H, CH 3 , C2H5 or CH 2 OH and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower aikylene or phenylene group, C is a number 
from 2 to 3, and b is a number from 0 to 2 with the proviso that when b is 0, then Y and Z are respectively 
CI, OH or OR4. wherein FU is an aikyl group having 1 or 2 carbons or a hydroxyalkyl group, and when b is 
not 0, then Y is CI, NR 5 Rs or OR7 and Z is NR5R6. OR 7 , a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein Rs and Rs are respectively H, an alky! group, an 
aikylalkoxy group or a hydroxyalkyl group and have 4 or less carbons in total and. wherein R 7 is H, an alkyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group; and 
a head having a plurality of orifices for discharging said ink as ink droplets. 

30. An ink jet recording device comprising an ink jet cartridge: comprising an ink absorber impregnated with 
ink comprising a dye and a liquid carrier medium, said dye comprising a compound represented by the 
following generaJ formular (I): 
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•S02NH-X-NH 
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wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium. Ri and R 2 are 
each H, -(CH 2 CH 2 0) m -R 3 or -(CH2CHOHU-R3 in which R 3 Is H. CH 3 , C 2 Hs or CH 2 OH and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower aJkylene or phenylene group, C is a number 
from 2 to 3, and b is a number from 0 to 2 with the proviso that when b is 0. then Yand Z are respectively 
CI OH or OR. wherein R* is an alkyi group having 1 or 2 carbons or a hydroxyalkyl group, and when b is 
not 0 then Y is CI, NR 5 Re or OR 7 and Z is NR 5 R G . OR7. a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein R 5 and R s are respectively H, an alkyl group an 
alkylalkoxy group or a hydroxyalkyl group and have 4 or less carbons in total and. wherein R 7 is H, an alkyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group; and 
a head having a plurality of orifices for discharging said ink as ink droplets. 



25 



30 



35 



40 



45 



50 



55 



29 



EP 0 418 792 A1 



FIG. J (a) 
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FIG. 4 




FIG. 5 
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